In this paper, we investigate whether the social goals of an individual can be recognized through analysis of the social actions indicated by their use of language. Specifically, we focus on recognizing when someone is pursuing power within a web forum. Individuals pursue power in order to increase their control over the actions and goals of the group. We cast the problem as social conversational entailment where we determine if a dialogue entails a hypothesis which states a dialogue participant is in pursuit of power. In the social conversational entailment framework the hypothesis is decomposed into a series of social commitments which define series of actions and responses that are indicative of the hypothesis. The social commitments are modeled as social acts which are pragmatic speech acts. We identify nine culturally neutral psychologically-motivated social acts that can be detected in language and are indicative of whether an individual is pursuing power. Our best results using social conversational entailment achieve an overall F-measure of 79.7% for predicting pursuit of power for English speakers and 78.3% for Chinese speakers.
Introduction
Social media has empowered the masses by allowing individuals to participate in a variety of group projects which impact the future of society. Sites like Wikipedia allow anyone to edit content that is used the world over for resolving debates and informing science. Because of the influence of these sites, many contributors pursue a high-power role giving them control over the site's content and the goals and actions of other contributors. Traditionally research has focused on inferring whether individuals are already in power through such means as social network analysis or more recently through the language those in power employ (Bramsen et al., 2011; Danescu-Niculescu-Mizil et al., 2012) . However, the dialogue taking place on these sites provide a richer source of observations on the interaction patterns of individuals and in particular how individuals pursue power. By analyzing and characterizing these observations, models of these pursuits of power can be built which can provide important information about the dynamics of the group and its evolving leadership structure. To accurately infer if an individual is pursuing power, we must address three main questions:
(1) What characterizes the language of individuals pursuing power? (2) Can these characterizations be captured automatically? (3) What impact does culture have on the characterization of pursuit of power?
In order to answer these questions, we must first define what it means for an individual to pursue power. Power is a nebulous topic whose meaning differs depending on the domain and the context. For the purposes of this paper, we have defined the pursuit of power for online discussions, such as those on Wikipedia, as repeated attempts by an individual to increase their status and to control the actions and goals of others. As an example let us examine the dialogue in Figure 1 which illustrates a pursuit of power by participant B. As the dialogue in Figure 1 illustrates the understanding of social phenomena is less about the content of the information exchanged and more about the social actions and intentions of the participants. Building on the work done in textual entailment (Bar-Haim et al., 2006; Dagan et al., 2005; Giampiccolo et al., 2007; Hickl, 2008) and conversation entailment (Zhang and Chai, 2010) , we cast the problem of implying the social phenomena, e.g. pursuit of power, exhibited by participants in a dialogue as social conversational entailment. Textual entailment has focused mainly on the information, often factual, distilled in monologue. Conversation entailment extended this to the information exchanged in conversation. In contrast, social conversational entailment focuses on the social phenomena exhibited by the participants in the conversation through examination of their social intentions and goals which are captured through social acts. The intentions and goals informs the why and constrains the how information is exchanged. For example, in Figure 1 the information exchanged by B was to support his desire to gain power and control the content of the Wikipedia article. Additionally, B's actions influenced A to communicate in such a way as to try to stave off B's potential gain in power.
In this paper, we explore building social conversational entailment models to entail hypotheses about whether or not an individual is pursuing power. We focus on groups communicating in English and Chinese on Wikipedia talk forums. We then turn our focus to how cultural differences exhibit themselves in the characterization of pursuit of power.
Related Work
Work in the area of social relationship extraction can be divided into several areas. The field of socio-linguistics boasts well-established studies of interpersonal relationships. For example, Eggins and Slade (1997) present a thorough linguistic analysis on causal conversations that covers topics such as humor, attitude, friendliness, and gossip. Other studies have examined how individuals vie for power in meetings and the work place (Keller, 2009; Owens and Sutton, 2001) . These studies have shown that status differences can have a large effect on how a particular individual will seek power. Further, work on the effects of power on cognition has shown that individuals with power use language differently than lower status individuals (Smith and Trope, 2006) has provided insights on how pursuits of power may be characterized.
Recently work in natural language processing has been conducted to identify the relative status of individuals through automated analysis of their language. Bramsen et al. (2011) looked for the presence of upspeak (speech directed towards individuals of higher status) and downspeak (speech directed towards individuals of lower status) within the Enron email corpus using an n-gram based approach combined with human-engineered features. They achieved an accuracy of 78.1% for detecting the relative status difference between individuals. Additionally, Danescu-Niculescu-Mizil et al. (2012) examined the use of coordination, often referred to as mimicry, for inferring power relationships. In contrast to identifying a static social relationship between individuals, we look at detecting an individual's intentions to manipulate an existing social relationship.
There is a long history of work in discourse understanding that focuses on understanding the pragmatics of the discourse. More recent work has focused on inferring information, such as conversational intent, about the discourse participants. Zhang and Chai (2010) introduced conversation entailment, which is designed to answer a variety of hypotheses about dialogue participants. The hypotheses can be about factual information, beliefs and opinions, desires, or communicative intentions. Additionally, work in textual entailment has used discourse commitments, which are general beliefs held by the author of the text and hypothesis (Hickl, 2008) . In contrast, we focus on social conversational entailment, which uses social commitments, for inferring the social roles, relationships, and intentions of dialogue participants through analysis of their social acts as signaled through the dialogue.
Social Conversational Entailment for Pursuit of Power
Power is exhibited in many forms, through physical intimidation, wealth (money, physical resources, or knowledge), or position within a hierarchy. There are variety of methods to pursue power. Moreover, because of the shear variety of methods to pursue power, it is difficult to develop a robust cross-domain text-based recognition approach to identify those who are in pursuit. Instead, we focus on detecting differences in the way people use language when they are attempting to pursue power. We look to mimic human understanding of power and follow the non-conscious cues provided within a dialogue. We model social conversational entailment for pursuits of power after work in speech act recognition (Stolcke et al., 1998) and language modeling (Niederhoffer and Pennebaker, 2002) using social conversational entailment. The task of social conversational entailment is defined as follows:
Given a dialogue (D) and a hypothesis (H) about one ore more participants, the goal is to determine if D entails H.
Hypotheses in social conversational entailment describe the role (e.g. leader) or action (e.g. pursuing power) of a participant whom we label the central individual or the relationship (e.g. collegial) between two or more participants whom we label the central group. In this paper, we focus solely on the action of pursuing power for a single central individual. A pursuit of power hypothesis is in the form of: Person A is pursing power.
A pursuit of power hypothesis is decomposable into a number of social commitments. These social commitments represent patterns of action that individuals pursuing power are likely to perform as well as the responses elicited by those actions from others towards those in pursuit. We capture the actions performed by participants as social acts. Social acts are pragmatic speech acts that signal a dialogue participant's social intentions. The social acts used to identify pursuits of power are discussed in section 4.
The model for social conversational entailment is based on the social commitments and social actions. More formally, given a dialogue D which is represented as a series of social acts s 1 , . . . , s m , performed by the central individual and others directed toward the central individual, and a hypothesis H which is represented as a number of social commitments c 1 , . . . , c n , the prediction of whether D entails H is approximated as:
One way in which we can model the social commitments is a Markov process over the social acts. Social commitments then become chains of social actions which represent prominent patterns associated with individuals pursuing power. Assuming the Markov process, we can approximate the probability of D entailing H as:
We can further simplify the model by making a first order Markov assumption, which results in:
The entailment model is then built from a corpora of positive entailments, i.e. where D entails H, using Kneser-Ney smoothing (Chen and Goodman, 1996) . Dialogues with probabilities over some threshold τ given the entailment model have a sufficient alignment with the social commitments to entail the hypothesis One potential problem is that the model can be overwhelmed by repeated exhibition of social and cultural norms which participants follow through the normal course of a conversation. The conflation of these norms with true social commitments hinder the accuracy of the inference as the norms are not a sign of pursuit of power.
Social and Cultural Norms
In order to accurately infer social phenomena it is critical to take into account social and cultural norms. It is often through the violations of these norms that social phenomena, such as pursuing power, are witnessed. The accurate depiction of social and cultural norms is an entire field of research upon its own. Instead of completely addressing this complex topic, we look to only roughly determine the norms as portrayed by participants in a corpus.
By building a model around the actions of participants who do not entail the pursuit of power hypothesis, we can capture aspects of the social and cultural norms. We call this the background model. The background model is built in the same manner as entailment using the following equation:
The data used for building the model are negative entailment examples, i.e. dialogue D in which the central individual is not pursuing power. As the diversity of genre and amount of conversations used for training the background model increases it will more accurately portray the social and cultural norms. By combining the entailment and background models, we can more accurately model the characteristics of pursuit of power and better infer if a participant is pursuing power.
Inference
We combine the entailment and background model in order to determine if a dialogue D entails a hypothesis H. We predict D entails H when:
where β 0 , · · · , β 3 are weights controlling the effect that the entailment and background model have in predicting if an individual is in pursuit of power. The β 0 weight is the bias and acts as a prior on the likelihood of a participant to pursue power in the training data. The weights are learned using a linear regression model over the training data. Examples of entailment are assigned the value of 1 and examples of non-entailment are assigned the value of 0 making the final equation result in a probability.
The Social Actions of those who Pursue Power
Because individuals rarely explicitly state their intent to pursue power in text, we must look for reflections of their social intentions through their language. We use social acts which are pragmatic speech acts to capture the dialogue participants' social intentions. Social acts are specifically designed to take into account participants' social cognition which constrains their dialogue facilitating the inference of their social goals from their communication. Attempts to avoid being in a position of control over the group.
Leadership Traits
Common linguistic signs that a person is in power, such as extroversion and locus of control.
Managerial Influence
Statements made to control the discussion with the goal of increasing sway over the group.
Solidarity
Statements made to strengthen the group's sense of community and unity.
(b) The set of nine social acts that capture social moves by individuals pursuing power.
We base our list of nine social acts on the reciprocal influence model of power developed by Keltner et al. (2008) , shown in Figure 2a Figure 2b . A more in-depth discussion on social acts and these in particular can be found in Bracewell et al. Bracewell et al. (2012) .
Data Collection
We constructed a corpus consisting of English and Chinese Wikipedia talk pages. Each Wikipedia talk page is a threaded discussion and is associated with a Wikipedia article. The talk pages provide a forum for users to discuss and debate the content of the target article as well as propose, vote, an denounce changes to the content. We collected a total of 149 English and 401 Chinese Wikipedia talk discussions whose associated articles covered a wide domain of topics. Within these discussions there were a total of 778 and 3,476 participants respectively for English and Chinese. Each discussion was annotated by three to five annotators, which included annotation of every individual in the discussion as either pursuing or not pursing power.
We employed both in-house and Mechanical Turk annotators. Annotator training consisted of the definition for pursuit of power and example questions to test understanding of the definition. The Mechanical Turk annotators were further tested to judge their language ability. An annotation was said to have agreement when all or all but one annotator chose the same answer, i.e. 2 out of 3, 3 out of 4, or 4 out of 5 chose yes for pursuit of power. For English, we had agreement rates of 76.0% for our in-house annotators, 67.5% for our Mechanical Turk annotators, and 70.0% combined. For Chinese, we had agreement rates of 85.6% for our in-house annotators, 80.0% for our Mechanical Turk annotators, and 82.8% combined.
Experimental Results
For experimentation, we used a standard 80/20 split over the data discussed in section 5, where 80% of the participants were used for training and 20% of the participants were used for testing. We focused our experiments to determine the validity of the social conversational entailment model and of using social acts over a purely lexical approach.
As an alternative to the social conversational entailment model, we examined the use of a Support Vector Machine (SVM) classifier using a linear kernel. SVMs have shown promise for such related tasks as the recognition of dialogue acts (Hu et al., 2009 ) and the identification of social status (Bramsen et al., 2011) . We compared the effectiveness of the social acts for inferring pursuits of power to a purely lexical approach. For the SVM model we extracted n-grams from the utterances of the central individual 1 . We pruned the list of n-grams using information gain. We tested with different size n-grams, but report here only the best results which were obtained using a combination of unigrams and bigrams. For conversational entailment, a text was generated based on the utterances of the central individual and others in the group responding to the central individual. The origin, i.e. central individual or other, was denoted using a special symbol prepended to the words. For both models punctuation and symbols were removed and cardinals and proper nouns replaced with generic tags (<CARDINAL> AND <PROPERNOUN>). The results of the experiments are presented in Table 1 for English and Table 2 Table 2 : Resulting F-measure for entailing pursuits of power in Chinese using support vector machines (SVM) and social conversational entailment (SCE) with either word-based n-grams (N-Gram) or social acts as features.
As can be seen in Tables 1 and 2 using social acts performed better than n-grams for SVM and social conversational entailment. This suggests that social acts capture an intermediatelevel concept between words and the social phenomena which provide better evidence for entailing pursuit of power. Chinese saw the biggest boost where the use of social acts brought increases in F-measure of 31% and 61.7% respectively for SVM and social conversational entailment. For English the use of social acts brought increases of 4% for the SVM and 20% for the social conversational entailment model. For both models n-grams worked better for inferring pursuits of power in English than for pursuits of power in Chinese (similar findings are seen in text categorization, see Suzuki et al. (2010) ).
Discussion
The pursuit of power is a social construct that embodies significant cultural differences, and thus it is exhibited differently across cultures and languages. In order to judge the cultural impact on pursuits of power in Wikipedia discussions, we examined the differences in social acts. The first social act by individuals in pursuit of power is strikingly different between the Wikitalk discussions in Chinese and those in English. For discussions in Chinese an individual who starts the conversation with group affordance, such as honorifics and respectful sentiments, is most likely pursuing power. Also of interest is that Leadership Avoidance is seen as more likely to entail pursuit of power in Chinese and English. The difference, however, is in how Leadership Avoidance is employed with respects to other social acts. In discussions communicated Chinese, an individual normally exhibits Leadership Avoidance after establishing credibility or through a managerial act. Both of these previous social acts are generally strong indicators that an individual is not pursuing power, however the act of Leadership Avoidance, often manifested through order negation, makes it more likely that the individual is pursuing power.
While we cannot draw any strong conclusions on the exact path individuals follow when pursuing power or make overarching statements about the cultural differences, we can state that there are clearly differences in pursuing power in Wikipedia between groups communicating in English and Groups communicating in Chinese. We leave for future research a deeper study on how to accurately capture these differences through improvements in social act identification and the social conversational entailment model. The cultural differences need not be across language, but also exist within a single language, e.g. mainland China vs. Taiwan. By capturing these cultural differences, we believe we can improve the social conversational entailment model as we can better identify the social cultural norms for each individual in the dialogue.
Conclusion
We have shown that is possible to model pursuits of power by individuals in Wikipedia discussions using social conversational entailment. Social conversational entailment answers hypotheses around social roles, relationships, and intentions of individuals in a dialogue. The entailment is validated by fulfilling social commitments, which are culturally dependent mappings of social acts onto social phenomena, such as pursuit of power. The social acts are pragmatic speech acts that capture the social cognition of dialogue participants and are detected through language usage. We have studied the cultural differences in how pursuit of power is exhibited in English and Chinese Wikipedia discussions. We have found that the entailment models of pursuit of powers differ greatly between the two cultures.
